Quantitative renaturation from a guanidine-denatured state of the SecA dimer, a 200 KDa protein involved in protein secretion in Escherichia coli.
SecA is an essential component of the protein secretory machinery of Escherichia coli. SecA denatured in 6 M guanidine hydrochloride was quantitatively renatured through dilution and dialysis. The renatured SecA was the same as native SecA as to the CD spectrum, fluorescence spectrum for tryptophan residues and dimeric structures. It was as functionally active as native SecA as to interactions with ATP and presecretory proteins, and in vitro translocation. SecA-N95, which lacks the carboxyl-terminal 70 amino acid residues including three of four cysteine residues and yet is as active as intact SecA as to in vitro translocation, was also renatured to an active form from the guanidine solution. Furthermore, the renaturation of SecA took place in the presence of 1 mM dithiothreitol. It is concluded that disulfide bridges, both intra- and intermolecular ones, do not play a role in the folding and functioning of the SecA molecule.